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Objectives: Measures of health-related quality of life (HRQOL) are collected throughout healthcare systems and used in
clinical, economic, and outcomes studies to direct patient-centered care and inform health policy. Studies have
demonstrated increases in stressors unique to the COVID-19 pandemic, however, their effect on HRQOL is unknown. Our
study aimed to assess the change in self-reported global health during the pandemic for patients receiving care in a large
healthcare system compared with 1 year earlier.

Methods: An observational cross-sectional study of 2 periods was conducted including adult patients who had a healthcare
appointment and completed the Patient-Reported Outcomes Measurement Information System Global Health (PROMIS GH)
as standard care during the COVID-19 pandemic and a year earlier. The effect of time on PROMIS global mental health (GMH)
and global physical health (GPH) was evaluated through multiple statistical methods.

Results: There were 38037 patients (mean age 56.1 6 16.6 years; 61% female; 87% white) who completed the PROMIS GH
during the pandemic (August 2020) and 33080 (age 56.7 6 16.5 years; 61% female; 86% white) who had completed it 1 year
earlier (August 2019). GMH was significantly worse, whereas GPH was similar during the pandemic compared with a year
earlier (adjusted estimate [standard error]: 21.21 (0.08) and 0.11 (0.08) T-score points, respectively).

Conclusions: Our study found modest, nonclinically meaningful decreases in GMH and similar GPH during the COVID-19
pandemic compared with a year earlier in patients cared for in a large healthcare system. Nevertheless, healthcare
systems are likely seeing a biased sample of patients during these times. Findings from our study have implications for
the interpretation of HRQOL during this pandemic.
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Introduction

Patient-reported outcomes (PROs) are used in the clinical man-
agement and evaluation of patient outcomes and have important
implications across multiple areas of healthcare. At the individual
level, PROs provide important information about the effect of
medical therapies beyond that of traditional clinical outcomes.1–3 At
the organizational level, regulatory agencies incorporate the pa-
tient’s perspective when evaluating comprehensive quality care and
informing health policy.4,5 One key area of PRO measurement is
health-related quality of life (HRQOL), which reflects the impact of
health conditions and treatments on disability and daily func-
tioning.6 The Patient-Reported Outcomes Measurement Information
System Global Health (PROMIS GH) was developed by the National
Institutes of Health as a publicly available standardized global health
assessment tool and is used to measure HRQOL across healthcare
systems and in large epidemiologic surveys.7–11

With the abrupt and dramatic alteration of daily life because of
the onset of the COVID-19 pandemic in spring 2020, most US
15/$36.00 - see front matter Copyright ª 2021, ISPOR–The Professional So
residents had significant concerns about contracting the virus and
anxiety of the longstanding economic impact.12 Overall wellbeing
was threatened by aspects of the pandemic, including social
isolation, decreased social support, economic uncertainty, greater
inactivity, and less access to basic services.13,14 Although several
studies have demonstrated increased rates of anxiety, depression,
and posttraumatic stress disorder symptoms as a result of
stressors unique to COVID-19,15–24 the impact on overall HRQOL
for patients seen in a healthcare system is unknown.

Furthermore, healthcare delivery in the United States has also
been significantly transformed with rapid transition from in-
person to virtual medical visits to reduce the risk of trans-
mission of COVID-19 to patients. As healthcare transitioned to this
primarily virtual environment, the types of patients seeking care
and completing measures of HRQOL are likely different, which
could potentially bias estimates of HRQOL in research studies and
policy initiatives. The variation in reported global health during
these times could have a substantial impact on the interpretation
of PROMIS GH across health systems.
ciety for Health Economics and Outcomes Research. Published by Elsevier Inc.
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To evaluate the impact of the COVID-19 pandemic on HRQOL at
large in the healthcare system, our study aimed to examine PROMIS
GH in cohorts of patients receiving ambulatory care during the
pandemic compared with those who were receiving it a year ago.
Methods

We conducted an observational cross-sectional study of 2 pe-
riods including all adult patients who completed the PROMIS GH
at Cleveland Clinic in northeast Ohio during the pandemic (August
2020) compared with those who completed it a year ago (August
2019). August was chosen as the month for data retrieval because
it is when practice patterns stabilized and PROMIS GH deployed
data was linked for virtual visit types implemented during the
pandemic. Patient-reported information, including the PROMIS
GH, was collected through an electronic platform25 and was
available in the electronic health record (EHR) at the point of care.
PROs were administered either on tablets immediately before an
ambulatory patient visit or at home before their appointment via a
patient portal (MyChart, Epic Systems, Verona, WI).

Patients completed the 10-item PROMIS GH as a part of standard
care. PROMIS GH includes 10 items, with 9 of the items scored on a
Likert scale from 1 to 5, with 5 representing the best response. One
item (pain intensity) is answered on a scale from 0 to 10, but was
recoded to a 5-point scale as recommended in the scoring manual.26

PROMIS GH produces 2 summary scores: global mental health
(GMH) and global physical health (GPH).27 GMH consisted of 4 items
on overall quality of life, mental health, satisfaction with social ac-
tivities and relationships, and emotional problems, whereas GPH
includes 4 items on physical health, physical functioning, pain, and
fatigue. Two items (general health and ability to perform social
roles) were not used to calculate the summary scores. GMH and
GPH summary scores were centered on the 2000 US Census and
transformed to a T-score metric with a mean of 50 and standard
deviation of 10.28 Clinically meaningful differences in PROMIS GH
were estimated to lie between 2 and 5 T-score points.29

Patient demographics were extracted from the EHR and
included age, self-reported race, sex, marital status, insurance
status, and household income estimated from 2010 census data by
zip code. Clinical characteristics included the Charlson comor-
bidity index (a measure of 19 conditions related to the potential
for mortality and morbidity)30 and binary indicators for emer-
gency department use or hospitalization in the previous 6 months.
Additional variables related to the visit included clinical center
associated with PROMIS GH completion, new versus established
visit to that center, and method of questionnaire completion
(MyChart vs electronic tablet at the office visit). The study was
approved by the institutional review board. Because the study
consisted of analyses of preexisting data, the requirement for a
patient informed consent was waived.

Statistical Analysis

Patient and visit characteristics and PROMIS GH summary
scores and items were summarized using descriptive statistics and
compared across cohorts (during the pandemic vs 1 year ago)
using chi-square test for categorical variables and t-test or Mann–
Whitney U test, as appropriate, for continuous variables.

Owing to circumstances of the pandemic, it was hypothesized
patients seekinghealthcareduring this timewere likelydifferent from
those seen in 2019. Therefore, multivariablemodels, propensity score
(PS)matching, and inverse probability of treatmentweighting (IPTW)
were used to estimate cohort differences on PROMISGH. The primary
analysis modeled the effect of time on PROMIS GH summary scores
using multivariable linear regression, adjusting for potential
confounders (listed in Table 1). Additionally, the 10 items comprising
the PROMIS GH were modeled using both ordinal logistic regression
and linear regression. Ordinal logistic regressionwas conducted after
assumptions of proportional odds were tested and met. Both models
yielded similar results, so estimates were presented from linear
regression models for ease of interpretability. Interaction terms were
included in multivariable models to identify patient characteristics
associated with a differential reduction in PROMIS GH in 2020.
Because the pandemic has disproportionately affected racial and
ethnic minority groups and those with lower socioeconomic status,
interaction effects between time period and race and time period and
tertile of income were included in the models.

In secondary analyses, additional statistical methods were
applied to evaluate the robustness of estimates of effect of time
period on PROMIS GH. PS matching was performed to reduce
group selection bias because of confounding factors that could be
associated with time. PSs for the probability of being seen during
the pandemic versus 1 year ago were estimated with a multivar-
iable logistic regression model including all variables in Table 1,
with the exception of MyChart (vs in-person tablet) completion.
This was not included because the vast majority of patients seen
during the pandemic completed the PROMIS GH through MyChart,
which significantly limited the number of available matches. The
greedy nearest neighbor method matched 1 patient from 2020 to
1 patient from 2019 using the smallest within-pair difference
between the logit of the PSs.31 A stringent caliper of 0.01 was
required, and all matched pairs were exact matches on medical
center. In the matched sample, balance of covariates was assessed
between patients seen during the pandemic and 1 year earlier
using standardized mean differences.32 Any variables with dif-
ferences.0.10 were included in subsequent models.33 PROMIS GH
summary scores were modeled using repeated measures gener-
alized linear models with the inclusion of the match identifier.

Finally, a separate set of analyses were weighted using IPTW.
The weights were calculated as the marginal probability of
completing PROMIS GH during the pandemic given no covariates
divided by the PS (as defined above) versus completing PROMIS
GH in 2019 (IPTW = 1/PS for patients seen during the pandemic and
1/1-PS for patients seen in 2019). Covariate balance was established
by examining the weighted standardized mean differences be-
tween patients seen during the pandemic and 1 year ago. PROC
CAUSALTRT in SAS was used with augmented inverse probability
weights to perform doubly robust estimation of the average effect
of time period on PROMIS GH.34 With this method, the average
effect of time period on PROMIS GH summary scores was estimated
in weighted generalized linear models with bootstrapped variance
estimation. For the secondary analyses of PS matching and IPTW,
PROMIS GH items were modeled as both continuous variables and
as ordinal variables using a cumulative logit link function. As results
were similar between both models, estimates were presented from
models treating items as continuous variables.

Statistical analyses were conducted using SAS version 9.4 (SAS
Institute Inc, Cary, NC) at a significance level of 0.05. Because the
results of our study are exploratory and focused on estimates of
effect, there was no formal adjustment for multiple comparisons.

Sensitivity and Validation Analyses

Two sensitivity analyses were conducted to evaluate the con-
sistency of the relationship between time period and PROMIS GH.
The first sensitivity analysis limited the cohort to the subset of
patients who completed the PROMIS GH in the same condition-
based centers in both August 2019 and August 2020. PROMIS GH
was compared between years through generalized linear models
with the inclusion of the patient identifier and adjusting for



Table 1. Characteristics of patients who completed the PROMIS GH by time period.

Patient characteristics During the COVID-19
pandemic, n (%)

One year
earlier, n (%)

P value

Total number of visits 38 037 (53.5) 33 080 (46.5)

Female sex 23296 (61.3) 20 218 (61.1) .715

Age, mean (SD) 56.1 (16.6) 56.7 (16.5) ,.001

Race ,.001

White 32 356 (87.4) 27 502 (85.9)

Black 3322 (9.0) 3365 (10.5)

Other 1348 (3.6) 1149 (3.6)

Marital status ,.001

Married 24007 (63.6) 20 082 (61.4)

Single 8995 (23.8) 8171 (25.0)

Divorced 2851 (7.6) 2628 (8.0)

Widowed 1883 (5.0) 1839 (5.6)

Median household income (per $10000), (q1, q3) 5.8 (4.5, 7.2) 5.7 (4.4, 7.1) ,.001

Insurance ,.001

Private 21 592 (56.8) 17 133 (51.8)

Medicare 13221 (34.8) 12 700 (38.4)

Medicaid 2642 (7.0) 2377 (7.2)

Self-pay 582 (1.5) 870 (2.6)

Charlson comorbidity index, median (q1, q3) 1 (0, 4) 2 (0, 4) .044

PROMIS GH completed via MyChart (vs in office) 36 267 (95.4) 16 100 (49.8) ,.001

Established patient visit (vs new visit in center) 31 513 (82.9) 23 838 (72.1) ,.001

Center ,.001

Brain health 229 (0.6) 218 (0.7)

Cerebrovascular 162 (0.4) 152 (0.5)

Cancer 3594 (9.5) 2991 (9.0)

Cardiac 824 (2.2) 396 (1.2)

Epilepsy 138 (0.4) 279 (0.8)

Functional medicine 852 (2.2) 896 (2.7)

Headache 862 (2.3) 834 (2.5)

Internal/family medicine 20654 (54.3) 12 953 (39.2)

Multiple sclerosis 422 (1.1) 660 (2.0)

Neurorestoration 598 (1.6) 319 (1.0)

Neurology 1068 (2.8) 925 (2.8)

Neuromuscular 190 (0.5) 224 (0.7)

Physical/occupational therapy 2845 (7.5) 4014 (12.1)

Pain—neurological 488 (1.3) 1416 (4.3)

Psychology/psychiatry 771 (2.0) 481 (1.5)

Rheumatology 1907 (5.0) 2801 (8.5)

Sleep 492 (1.3) 394 (1.2)

Spine 1214 (3.2) 2161 (6.5)

Other 727 (1.9) 966 (2.9)

Emergency department visit in last 6 months 4938 (13.0) 4952 (15.0) ,.001

Hospitalization in last 6 months 2275 (6.0) 2340 (7.1) ,.001

Note. During the COVID-19 pandemic, data from August 2020 compared with 1 year earlier (August 2019).
GH indicates Global Health; PROMIS, Patient-Reported Outcomes Measurement Information System; q, quartile; SD, standard deviation.
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Table 2. PROMIS GH by period.

PROMIS GH summary
scores and items

Question During the COVID-19
pandemic

One year
earlier

P value

n Mean (SD) n Mean (SD)

GMH T-score - 37 469 47.95 (9.13) 32 905 48.47 (9.49) ,.001

GPH T-score - 37 458 47.33 (9.04) 32 616 45.80 (9.37) ,.001

GH items

1. General health In general, would you say your health
is:

37 915 3.17 (0.95) 32 997 3.14 (0.96) ,.001

2. Quality of life* In general, would you say your quality
of life is:

37 884 3.49 (0.99) 33 000 3.46 (1.02) .002

3. Physical health† In general, how would you rate your
physical health?

37 936 3.04 (0.97) 33 034 3.04 (0.98) .416

4. Mental health* In general, how would you rate your
mental health, including your mood
and your ability to think?

37 886 3.37 (1.03) 33 037 3.48 (1.05) ,.001

5. Social discretionary* In general, how would you rate your
satisfaction with your social activities
and relationships?

37 865 3.32 (1.07) 33 034 3.43 (1.11) ,.001

6. Physical function† To what extent are you able to carry
out your everyday physical activities
such as walking, climbing stairs,
carrying groceries, or moving a chair?

37 895 4.16 (1.09) 33 039 3.97 (1.15) ,.001

7. Pain† In the past 7 days, how would you rate
your pain on average?

37 831 3.75 (0.98) 32 737 3.52 (1.05) ,.001

8. Fatigue† In the past 7 days, how would you rate
your fatigue on average?

37 867 3.61 (0.93) 32 952 3.49 (0.94) ,.001

9. Social roles In general, please rate how well you
carry out your usual social activities
and roles. (This includes activities at
home, at work, and in your
community and responsibilities as a
parent, child, spouse, employee,
friend, etc.)

37 740 3.40 (1.06) 33 002 3.43 (1.11) ,.001

10. Emotional problems* In the past 7 days, how often have you
been bothered by emotional
problems such as feeling anxious,
depressed, or irritable?

37 896 3.52 (1.06) 33 035 3.50 (1.04) .019

Note. GH items on a scale from 1 to 5 where higher scores indicate better health-related quality of life.
GH indicates Global Health; GMH, global mental health; GPH, global physical health; PROMIS, Patient-Reported Outcomes Measurement Information System; SD,
standard deviation.
*Questions comprise PROMIS GMH summary score.
†Questions comprise PROMIS GPH summary score.
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covariates from the pandemic-era visit. Second, because most
patients during the pandemic completed the PROMIS GH elec-
tronically through MyChart, a sensitivity analysis was conducted
only for patients who completed the PROMIS GH using MyChart in
each cohort. PROMIS GH summary scores and items were modeled
using multivariable linear regression adjusting for patient
demographics and visit characteristics.

Finally, a validation analysis was conducted to evaluate the
annual difference in PROMIS GH scores prepandemic, in January
and February. Multivariable models as described earlier were
constructed to assess the change in PROMIS GH from January and
February 2019 to January and February 2020.
Results

There were 38037 unique patients who completed PROMIS GH
during the pandemic and 33080 unique patients who completed it
1 year ago (Table 1). In both periods, most patients completing the
PROMIS GH scale were female, white, and married. Compared with
patients seen 1 year earlier, patients seen during the COVID-19
pandemic were slightly younger (mean age 56.1 years [standard de-
viation 16.6] vs 56.7 years [standard deviation 16.5]) and more often
had private insurance (56.8% vs 51.8%), higher median income (me-
dian $57587 vs $56832), and fewer comorbidities (median 1 vs 2).
The vastmajority of patients completed thePROMISGHelectronically
viaMyChart in 2020 (95.4% vs 49.8% in 2019). Patients seenduring the
pandemic were also more likely to be established patients in the
clinical center compared with patients seen 1 year earlier (82.9% vs
72.1%) and less likely to have had an emergency department visit or
hospitalization in the past 6 months (13% vs 15% and 6% vs 7%,
respectively).

The average PROMIS GH summary and item scores are pre-
sented in Table 2. The average unadjusted PROMIS GMH and GPH
were 48.0 (9.1) and 47.3 (9.0) for patients seen during the
pandemic and 48.5 (9.5) and 45.8 (9.4) for patients seen 1 year
earlier, respectively.



Table 3. Estimation of the effect of period (during the COVID-19 pandemic vs 1 year earlier) on PROMIS GH.

PROMIS GH summary
scores and items

Multivariable models‡ PS matched models
(24 789 pairs)

Estimations using IPTW

Estimate (SE) P value Estimate (SE) P value Estimate (SE) P value

GMH T-score 21.208 (0.080) ,.001 21.331 (0.081) ,.001 21.283 (0.095) ,.001

GPH T-score 0.111 (0.075) .135 20.094 (0.076) .216 0.071 (0.091) .468

GH items

1. General health 20.054 (0.008) ,.001 20.066 (0.008) ,.001 20.070 (0.010) ,.001

2. Quality of life* 20.082 (0.009) ,.001 20.097 (0.009) ,.001 20.100 (0.011) ,.001

3. Physical health† 20.076 (0.008) ,.001 20.100 (0.009) ,.001 20.087 (0.010) ,.001

4. Mental health* 20.161 (0.009) ,.001 20.162 (0.009) ,.001 20.171 (0.011) ,.001

5. Social discretionary* 20.181 (0.009) ,.001 20.204 (0.010) ,.001 20.197 (0.012) ,.001

6. Physical function† 20.007 (0.009) .453 20.009 (0.009) .324 20.009 (0.012) .436

7. Pain† 0.074 (0.008) ,.001 0.059 (0.008) ,.001 0.082 (0.011) ,.001

8. Fatigue† 0.051 (0.008) ,.001 0.028 (0.008) ,.001 0.048 (0.010) ,.001

9. Social roles 20.146 (0.009) ,.001 20.158 (0.009) ,.001 20.159 (0.011) ,.001

10. Emotional problems* 20.023 (0.009) .011 20.031 (0.009) ,.001 20.007 (0.012) .524

Note. Estimate and SE presented for the COVID-19 pandemic (vs 1 year earlier); negative estimates indicate worse health-related quality of life in 2020 than in 2019.
GH indicates Global Health; GMH, global mental health; GPH, global physical health; IPTW, inverse probability of treatment weighting; PROMIS, Patient-Reported
Outcomes Measurement Information System; PS, propensity score; SE, standard error.
*Questions comprise PROMIS GMH summary score.
†Questions comprise PROMIS GPH summary score.
‡Multivariable models adjusted for all variables listed in Table 1.
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The effect of time period on PROMIS GH after adjusting for
selection bias was evaluated using 3 methods (Table 3). In the
primary analysis, PROMIS GMH T-scores for patients cared for
during the pandemic were significantly worse than those cared for
1 year ago, while GPH T-scores were similar (estimate [standard
error [SE]]: 21.21 [0.08] and 0.11 [0.08], respectively) after
adjustment for demographics and clinical characteristics. In sec-
ondary analyses, PS matching resulted in 24789 matched pairs
between 2019 and 2020. Matching minimized differences across
demographics and clinical characteristics (all standardized differ-
ences ,0.09). Results were consistent, with significantly worse
GMH and similar GPH scores in 2020 than 2019 (estimate
[SE]: 21.33 [0.08] and 20.09 [0.08], respectively). Using IPTW,
GMH T-score estimates were 47.7 (95% confidence interval [CI]
47.5-47.8) in 2020 compared with 49.0 (95% CI 48.6-49.1) in 2019
for an estimated difference of 21.28 (0.10). Adjusted GPH T-score
estimates were similar in 2020 and 2019 (46.7 [95% CI 46.6-46.9]
and 46.6 [95% CI 46.5-46.7]; estimated difference 0.07 [0.09]).
Item analysis showed that most scores were significantly worse
for patients cared for during the pandemic than those cared for
1 year ago, while pain intensity and fatigue were better.

In multivariable linear regression models, patients more likely
to have worse GMH during the pandemic than 1 year ago were
younger, were female, had lower income, had more comorbidities,
and were seen in certain centers (including internal medicine,
cancer, psychiatry, and epilepsy) (data available upon request).
GMH T-scores were differentially worse in younger patients and
those seen in certain centers (see Appendix Figure 1A,B in Sup-
plemental Materials found at https://doi.org/10.1016/j.jval.2021.
06.009). There were no meaningful interaction terms between
time period and characteristics for GPH.

There was not a significant interaction effect between time
period and race (see Appendix Fig. 2A,B in Supplemental Materials
found at https://doi.org/10.1016/j.jval.2021.06.009) or time period
and income (see Appendix Fig. 3A,B in Supplemental Materials
found at https://doi.org/10.1016/j.jval.2021.06.009). Nevertheless,
black patients had significantly worse GMH and GPH at both time
periods than white patients. Similarly, those with the lowest ter-
tile of income had significantly worse GMH and GPH at both time
points than those in the middle and upper tertiles of income.

Study results remained consistent in sensitivity analyses. There
were 2725 patients who completed the PROMIS GH in both August
2019 and August 2020 in the same medical centers. For these pa-
tients, PROMIS GMH worsened, whereas GPH improved from 2019
to 2020 (estimate [SE]: 21.25 [0.13] and 0.33 [0.12], respectively)
(Table 4). Social discretionary, social roles, and mental health items
worsened the most, while pain and fatigue improved in 2020
compared with 2019. In a second sensitivity analysis of 52367 (74%)
patients from both cohorts who completed the PROMIS GH through
MyChart, results remained consistent with those reported in the
adjusted multivariable models from the full cohort (Table 3).

In a validation analysis, there were 30573 patients who
completed the PROMIS GH in January 2019 and 47565 patients in
January 2020 (data available upon request). After adjustment,
GMHwas worse in 2020 than in 2019 (estimate20.507 [SE 0.068],
P,.001), while GPH remained consistent (estimate 0.025 [SE
0.061], P=.680). In February, there were 27726 patients with
completed PROMIS GH in 2019 and 39555 patients in 2020. After
adjustment, GMH scores were also worse in February 2020 than in
2019 (estimate 20.406 [SE 0.073], P,.001), while GPH scores
improved (estimate 0.172 [SE 0.066], P=.009).

Discussion

Our study of 71117 patients in a large healthcare system found
modest declines in GMH scores in patients cared for during the

https://doi.org/10.1016/j.jval.2021.06.009
https://doi.org/10.1016/j.jval.2021.06.009
https://doi.org/10.1016/j.jval.2021.06.009
https://doi.org/10.1016/j.jval.2021.06.009


Table 4. Sensitivity analyses: estimation of the effect of period (during the COVID-19 pandemic vs 1 year earlier) on PROMIS GH.

PROMIS GH summary
scores and items

Sensitivity analysis 1: both 2019
and 2020 (N = 2725)

Sensitivity analysis 2: MyChart
completion (N = 52 367)

Estimate (SE) P value Estimate (SE) P value

GMH T-score 21.253 (0.127) ,.001 21.149 (0.086) ,.001

GPH T-score 0.329 (0.119) .006 0.109 (0.081) .178

GH items

1. General health 20.022 (0.014) .130 20.043 (0.009) ,.001

2. Quality of life* 20.094 (0.014) ,.001 20.066 (0.009) ,.001

3. Physical health† 20.055 (0.014) ,.001 20.068 (0.009) ,.001

4. Mental health* 20.146 (0.016) ,.001 20.151 (0.010) ,.001

5. Social discretionary* 20.222 (0.017) ,.001 20.168 (0.010) ,.001

6. Physical function† 0.005 (0.015) .756 20.010 (0.010) .299

7. Pain† 0.066 (0.016) ,.001 0.070 (0.009) ,.001

8. Fatigue† 0.087 (0.015) ,.001 0.048 (0.009) ,.001

9. Social roles 20.163 (0.017) ,.001 20.131 (0.010) ,.001

10. Emotional problems* 0.003 (0.017) .884 20.038 (0.010) ,.001

Note. Estimate and SE presented for the COVID-19 pandemic (vs 1 year earlier); negative estimates indicate worse health-related quality of life in 2020 than 2019.
Sensitivity analysis 1 conducted for patients who completed the PROMIS GH in both August 2019 and August 2020 in the same medical centers. Models adjusted
for all variables in August 2020 listed in Table 1; sensitivity analysis 2 conducted for patients who completed the PROMIS GH via MyChart in August 2019 or August
2020. Models adjusted for all variables listed in Table 1 (except MyChart completion).
GH indicates Global Health; GMH, global mental health; GPH, global physical health; PROMIS, patient-reported outcomes measurement information system; SE,
standard error.
*Questions comprise PROMIS GMH summary score.
†Questions comprise PROMIS GPH summary score.
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COVID-19 pandemic compared with those cared for 1 year ago. In
contrast, patients showed similar GPH across the 2 periods.
Adjusted estimates of the difference in GMH and GPH were 21.21
and 0.11 T-score points, respectively, during the pandemic
compared with 1 year ago—much smaller than generally accepted
meaningful differences in T-scores.29

Although research studies have highlighted the potential of
COVID-19 to significantly affect anxiety and depression,15,19,22–24 to
our knowledge, our study is the first to evaluate global health at the
population-level. There are several potential reasons for the dif-
ferences in previous studies demonstrating clinically meaningful
increases in anxiety and depression during COVID-19 compared
with our current study finding minimal decreases in GMH. Most of
the previous reports involved additional data collection for a
research study, whereas our study consisted of routinely collected
data over time. Almost all previous research focused on symptoms
of depression, anxiety, and stress, whereas our study evaluated
broader constructs of HRQOL. Importantly, most of the previous
studies involved cross-sectional surveys of the general population
or patients who received a diagnosis of COVID-19, whereas our
study involved patients receiving care in a large health system. Our
results indicate HRQOL of people receiving healthcare may not be
as strongly affected as previously thought.

Studies of factors associated with increased anxiety and
depression during COVID-19 have included female sex, younger
age, lower income, and more comorbidities.13,21,23,24 Our study
also found worse GMH associated with female sex, younger age,
black or African American race, lower income, and more comor-
bidities, and although scores were significantly worse during the
pandemic than they were 1 year ago, they were only slightly
differentially worse for younger patients. Several studies evalu-
ating emotional symptoms during the COVID-19 pandemic have
shown increased depression, anxiety, and posttraumatic stress
disorder symptoms as a result of stressors unique to COVID-19
including fear of illness and negative economic effects.15–22,35–37

In addition to increases in stress and depression, studies have
noted that the impact of the pandemic on daily life could addi-
tionally lead to negative consequences for diet, physical activity,
and other aspects of self-care.13,38,39 Our study suggests this may
not be as large of an issue for patients seen in ambulatory care
because GPH and the items comprising the summary score were
similar in 2020 and 2019.

Our study also provides some insights into which aspects of
global health are most affected as a result of the COVID-19
pandemic. The responses to the majority of individual items that
comprise PROMIS GH were worse during the pandemic than 1
year earlier. Not surprisingly, satisfaction with social activities and
relationships experienced the greatest decline, although average
adjusted scores of 3.3 (of 5) indicate patients are still generally
satisfied with this area of their life. Pain intensity and fatigue were
better during the COVID-19 pandemic than in 2019. This could be
due to reductions in work-related and recreational activities
outside the home as a consequence of COVID-19. Our research
highlights topical domains to monitor in patients during and after
the COVID-19 pandemic; patient satisfaction with social roles and
activities may improve as sequelae of the pandemic abate,
whereas fatigue may worsen once activities normalize.

Although our study adjusted for known differences, the types
of patients cared for during the COVID-19 era differed from those
cared for in the year before. There was a rapid transition from in-
person to virtual medical visits to reduce the risk of transmission
of COVID-19 to patients, with many healthcare systems launching
electronic platforms to monitor patient symptoms remotely.40

Patients may have been hesitant to seek healthcare during the
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pandemic due to fear of COVID-19 infection or financial concerns
that have arisen or been exacerbated by the COVID-19 pandemic.
In addition, patients experiencing social or economic turmoil from
the COVID-19 pandemic may have made healthcare a lower pri-
ority. Patients who were less comfortable with technology, had no
or limited access to internet, or did not use smart devices may
have been less apt to participate in virtual visits.41–43 A recent
report from the Centers for Disease Control and Prevention found
more than 40% of American adults have put off medical care with
routine and urgent care avoidance more likely in patients older
than 44 years, people with higher education, people with chronic
health conditions, racial and ethnic minority groups, and those
without health insurance.44 Thus, it is possible that HRQOL is
worse in the patients in our health system who did not seek care
during COVID-19, and our findings support the approach of
outreach efforts to patients who have not interacted with the
health system during the pandemic. Nevertheless, the results of
our study, including several confirmatory and sensitivity analyses,
suggest that measures of HRQOL collected as part of routine care
in health systems may have only a modest decline due to COVID-
19. These results have implications for interpreting HRQOL scores
collected in clinical practice that span periods before and during
the COVID-19 pandemic. Based on our study findings, research
studies or quality initiatives using PROMIS GH data over this
period should not be substantially biased although analyses
should be adjusted for the types of patients seen during these
months.

Our study has many strengths including rigorous statistical
methodology and a large sample of patients seeking medical care
in the United States. Most patients seen during the COVID-19
pandemic were seen in internal or family medicine de-
partments, which increases the generalizability of study results.
The validity of the cohort analysis is demonstrated through
analyzing differences in PROMIS GH between January 2019 and
2020 and February 2019 and 2020. Although GMH decreased in
these months in 2020 compared with 2019, the estimates were
substantially smaller than those seen in our analysis of the full
cohort. GPH scores were consistent or slightly better in January
and February 2020 than the corresponding months in 2019, which
further strengthens our physical health findings in the full cohort.

There are, however, a number of limitations that should be
considered. First, differences in PROMIS GH during the COVID-19
pandemic could be explained by many factors that we were un-
able to account for in this observational study, such as reason for
the office visit. Second, the vast majority of patients completed the
PROMIS GH through MyChart during the pandemic, which could
inadvertently limit the type of patients included in this study.
Nevertheless, results remained consistent in a sensitivity analysis
restricted to patients who completed the PROMIS GH electroni-
cally through MyChart in both periods. Third, PROMIS GH is an
overall measure of HRQOL and may not be sensitive to the unique
stressors of COVID-19. Fourth, our results are from 1 healthcare
system in northeast Ohio and may not be generalizable to all
patients. Some areas within the United States may have been more
or less affected by state and local policies, which could differen-
tially influence HRQOL. Our study also includes only patients who
completed the PROMIS GH and are not representative of all pa-
tients. COVID-19 is disproportionately affecting racial and ethnic
minority groups and low income populations, who have less ac-
cess to healthcare and receive poor quality care.45 Our study
demonstrated black patients and those with the lowest quartile of
income had worse HRQOL overall, yet not differentially worse
during the pandemic. HRQOL may be substantially different in
patients not included in this study. Finally, there were too few
patients who had a positive test result for COVID-19 during our
study window to evaluate the impact of COVID-19 itself on
HRQOL, and this is also outside the scope of this article.

Conclusion

We found modest decreases in GMH and similar GPH during
the COVID-19 pandemic compared with 1 year earlier in patients
seen in a large healthcare system. Nevertheless, the type of
patients seeking ambulatory healthcare during the pandemic
warrants consideration. Outcomes studies using EHR data and
self-reported HRQOL should be aware of these biases when
interpreting results. Findings from our study have important im-
plications for the impact of the pandemic on self-reported HRQOL
and the interpretation of aggregate measures of HRQOL during
these months.
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